Signaling of transcriptional chemistry in the on-line detection format.
A critical analysis of optical and acoustic wave instrumentation for examining the transcription apparatus and its regulation is given in the present review. The physico-chemical parameters derived from such in vitro experiments are important from a biophysical standpoint. The overall mechanism of transcription is composed of several mechanisms such as DNA-binding and promoter selection, closed and open polymerase complex formation, initiation of RNA synthesis, elongation and termination. Surface plasmon resonance (SPR) and fluorescence spectroscopy are widely employed techniques for investigating these mechanisms in real time. Although the binding of nucleotides, transcription factors (TFs) and inhibitors to RNA polymerase (RNAP) and the DNA template have been studied extensively, the synthesis of mRNA has not been investigated in detail except by methods based on electrophoresis. The use of acoustic wave physics for investigating transcriptional chemistry offers not only a time-course analysis but also the potential to gain insight into structural changes that occur during the process.